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Proposal Title: Developing a Biological and Genetic Management Plan for Chingok
Salmon in the Northern Sacramento Valley and Butte Basin Ecosystem
Management Zones

Applicant Name: Kier Associates

Mailing Address: 207 Second Street, Suite B, Sausalito, CA 94965
Telephone: {415) 331-4505

Fax: (415)332-8799

email wkierZimail hooked net

Amount of funding requested: $482,289 for 2 years

Indicate the Topie for which you ere spplying (check enly one box).

o Fish Passage/Fish Screens a Introduced Species

a Habitat Restoration E/ Fish management/hatchery
Q  Local Watershed Stewardship a Environmental Education
o Water Quality

Does The Proposal Address A Specific Focused Action? / YES NO

What county or counties is the project located in? _Shasta, Tehama

Indicate the geographic area of vour proposal {check only cne bex):

Sacramento River Mainstem u East Side Trib:
a Sacramento Trib: Q Suisun Marsh and Bay
o San Joaquin River Mainstem a  North Bay/South Bay-
o San Joaquin Trib: o Landscape (entire Bay-Delta watershed)
o Delta o Other

Indicate the primary species which the proposal addresses {check all that apply)

a San Joaquin and East Side Deita @ Other
tributaries fall-run chinook salmon E/ Spring-run chinook salmon

u/ Winter-run chinock salmon &’ Fali-run chinook salmon
Late-fall run chinock salmon a Longfin smelt

Q@ Delfa smelt o Steelhead trowt

a Sphttail Q ,Striped bass

o Green sturgeon o’ Al chinook species

o Migratory birds a All anadromous salmonids
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Specify the ERP strategic objective and target(s) that the project addresses. Include the page numbers
from January 1999 version of ERP Volume [ and 1L

This project addresses severai CALFED actions and goals including: a “Focused Action” on page 28 of
the Proposal Solicitation Package; it will assist the recovery of “at-risk” salmon species by developing o
plan that considers unigue genetic characteristics of various populations (ERP Vol. 11, page 1; Strategic
Plan, Goal 1, pages 28 - 30); it will provect biodiversity and allow jor restoration of the “natural biotic
comnurity” by genetically identifving, and resolving the management of, individual stocks of chinook
salmon theg could otherwise be lost or overlpoked (Strategic Plum, Goal 2, pages 28 —~ 30); it will also
foster the maintenance and enhancement of populations aof sabmon for commercial and recreational
harvest by specifically including representatives of these two stakeholder groups in the development of
the management plan for chinook salmon (ERP Vol I, page I; Strategic Plan, Goal 3, pages 29 — 30);
this project will revise extinction models for sensitive chinook stocks which will help achieve the target of
ensuring the contimued existence of winter-run chinook (ERP Vol. I page 26); and this project will help
the goal of restoring spring-rum chinook by investigating the “introgression with fall-run” that is cited as
a factor affecting the status of these fish (ERP Vol. I, page 27).

Indicate the type of applicant (check only one box):

o State agency o Federal agency

Q Public/Non-profit joint venture o Non-profit

a Local government/district o Private party

o University @ Other - Private/University Joint Venture

Indicate the type of project {check only one box):

&’ Planning o Implementation
Q0 Monitoring o Education
2  Research

By signing below, the applicant declares the following:
1.) The truthfuiness of al! representations in their proposal;

2.} The individual signing the form is entitled to submit the application on behalf of the
applicant (if the applicant is an entity or organization): and

3.) The person submitting the application has read and understood the conflict of interest
and confidentiality discussion in the PSP (Section 2.4) and waives any and efl rights to privacy dand
confidentiality of the proposal on behalf of the applicant, to the extent as provided in the Section.

William M. Kier
Printed niame of applicani
dwari 1 K1
ignature of applicant
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DEVELOPING A BIOLOGICAL AND GENETIC MANAGEMENT PLAN
FOR CHINOOK SALMON IN THE NORTHERN SACRAMENTO VALLEY
AND BUTTE BASIN ECOSYSTEM MANAGEMENT ZONES

Submitted by:

Kier Associates
Attne Bill Kier
207 Second Street, Suite B
Sausalito, CA 94965
ph: {415) 33143505
fax: (415) 332-8799
email: wkierZmail hooked net

Project Participants and Collaborators

Kier Associates — Kier Associates will take the lead role in proposal submittal, contract
administration, project management, project facilitation, and monitoring. Kier Associates will prepare a
biclogical and genetic management plan for chinook salmon in the Northern Sacramento Valley and Butte
Basin Ecosystem Management Zones. Kier Associates will facilitate the agency and stakeholder Genetic
Conservation Advisory Team 1o oversee the genetic research and preparation of the biological and genetic
management plan. This team will be made up of technical experts and management directors from state
and federal agencies, and stakeholder groups.

University of California, Davis — Bodega Marine Laboratory — Researchers under the supervision
of Dr. Dennis Hedgecock wilt conduct DNA analyses for describing, monitoring, and managing chinook
salmon populatians from Battle, Butte, and Clear creeks, and the Sacramento River.

California Drepartment of Fish and Game (CDFG) strongly suppors the development of 2
biological and genetic management plan for chinook salmon. This proposal is consistent with afl the
Department’s plans for winter-run, spring-run, fall-ran and late-Fall-run chincok salmon. CDFG will
participate on the Genetic Conservation Advisory Team and will assist with collection and archiving of
getetic samples through on-going collection efforts. U.8. Fish and Wildlife Service (USFWS) strongly
supports the development of a biological and genetic management plan for chinook salmon. This
project’s objectives and goals are consistent with all of the Services plans for anadromous fish in the
Sacramento River. USFWS will participate on the Genetic Conservation Advisary Team and will assist
with collection and archiving of genetic samples through on-going collection efforts.

National Marine Fisheries Service (NMFS), U.S. Bureau of Reclamation (USBR), and the
Catifornia Department of Water Resources {CDWR) will participate on the Genetie Conservation
Advisory Team. Additionaily, stakeholders interested in the restoration and management of fisheries in
the Sacramento River watershed will also be invited to partictpate on the Genetic Conservation Advisory
Team. These stakeholders may include local watershed conservancies, commercial and sport fishing
industry representatives, water users, and environmental groups.

Kier Associates/UCD - Biological and Genetic Management Plan for Chinook Salmon
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Executive Summary

Large-scale, fish habitat restoration programs that will allow chinook salmon access to historic
habitats are now underway. These programs must insure thet the recolonization of restored habitats
proceeds in a manner which protects the genetic diversity of target salmonid populaticns. Recent
advances in our understanding of the genetics of chinook salmon have been significant but are presently
insufficient for guiding the types of management decisions that must be made concurrently with the
implementation of ongoing restoration programs. Therefore, the fisheries management community must
rapidly develop deeper insight into the genetics of the Central Valley’s chinook salmon populations, and
wse new and existing information to forge management policies that will form the basis for salmonid
management well into the 21% Century.

Kier Associates and the University of California, Davis, propose to develop a biological and
genetic management plan for the restoration and recolonization of streams in the Centrat Valley by
chinook salmon, The development of this management plan will be accomplished with two parallel
initiatives including a management policy initiative and a genetic research program. The management
policy initiative will coordinate existing management policies with the novel conservation needs
encountered in restored ecosystems of the Northern Sacramento Valley and Butte Basin Ecosystem
Management Zones, and will reconcile existing and new conservation genetics results with competing
management priorities including the harvest needs of commercial and sport fisheries, concerns under the
federal and state endangered species acts (ESA and CESA, respectively), CALFED Stategic Goals,
mitigation obligations, hatchery policies, and the needs of non-fisheries water users and conservationists.
The parallel genetic rescarch program will conduct additional analyses to improve race discrimination in
chincok salmon and answer genetic concerns vital to the restoration and conservation of salmoen.

The primary benefits of the proposed project will be: 1) an advanced understanding of the genetics
of salmon populations, 2) a managerment plan thar will lead to improved ways to conserve dwindling fish
stocks, including several listed under state and federal ESAs, 3) a managernem plan with improved
methods for minimizing impacts of fish-protection measures on spoit and commercial fisheries and water-
users, 4) 2 management plan that will integrate existing mitigation obligations and hatchery policies with
Sacramento River fisheries management, 5) a management plan that will create an adaptive-management
framework for the recolonization of habitats that are, or soon will be, under restoration, and 6) the
protection of over $300 million of fish habitat restoration programs in the upper Sacramento River and
tributaries.

The devetopment of the management plan by Kier Associates will be overseen by a Genetic
Conservation Advisory Team {GCAT) comprised of agency, stakeholder, and research scientists actively
involved in conservation biology and genetic research and mapagement. The GCAT will have flexibility
in scoping the genetic conservation and policy research at its outset and will guide the development of
genetic management policies, advise and peer-review project-sponsored salmonid genetic research, and
review the development of the final biological and genetic management plan. The management plan will
be based on new and existing genetic conservation research and existing state and federal palicy. The
management plan will reconcile competing management priorities including the harvest needs of
commercial and sport fisheries, concerns under ESA and CESA, CALFED Sirategic Goals, mitigation
obligations, and hatchery policies.

The management plan will be supported by new genetic research conducted by Dr. Dennis
Hedgecock of the University of California, Davis. Dr. Hedgecock will carry out DNA analyses for

Kier Associates/T/CD - Bialogical and Genetic Management Plan for Chinook Salmon 2
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describing, monitoring, and managing chinook salmon in the Northern Sacramento Valley and Buite
Basin Ecosystem Management Zones (EMZs). Tissue samples will be taken from chinook salmon in the
mainstem Sacramento River and in Battle, Butte, and Clear Crecks, and at Coleman National Fish
Hatchery (CNFH). Collection of the majority of these samples will be funded by as part of ongoing fish
monitoring programs funded by USFWS and CDFG. A small portion of these samples will be funded by
this project and colected by Kier Associates. All genetic samples will be typed for microsatellite DNA
markers, as described by Banks et al. (1999 and submitted). These data will provide baseline information
on the genetic diversity and integrity of salmon in the two EMZs. ‘We will address a variety of genetic
management issues inctuding, but not limited to: overlap, interactions, and genetic integrity of spring and
fall chinook in Butte and Clear creeks; subpopulation structure for spring and fall rums in the two EMZs;
artificial hybridization between four chinook runs in Battle Creek; and effective sizes and potential
genetic resilience of spawning stocks.

The project will cost $482,289 and will be completed within two years of contract initiation.
CDFG and USFWS will share additional costs by collecting the majority of the genetic samples through
ongoing research and monitoring programs.

The principal investigators, William Kier, Michael Ward, and Dr. Dennis Hedgecock have
extensive experience with fisheries management and policy planning, saimon population ecology, and the
genetics of Central Valley salmon stocks.

This project addresses several CALFED actions and goals including: a “Focused Action” on page
28 of the Proposal Solicitation Package; it will assist the recovery of “at-risk™ salmon species by
developing a plan that considers unique genetic characteristics of varicus populations (ERP Voi. IT, page
1; Strategic Plan, Goal I, pages 28 — 30); it will protect biodiversity and allow for restaration of the
“natural biotic community™ by genetically identifying, and resolving the management of, individual
stocks of chinook salmon that could otherwise be lost or overlooked (Strategic Plan, Goal 2, pages 28 -
30%; it will also foster the maintenance and enhancement of populations of saimon for commercial and
recreational harvest by specifically including representatives of these two stakeholder groups in the
development of the management plan for chinook salmon (ERP Vol 11, page 1; Strategic Plan, Goal 3,
pages 29 — 30); this projeet will revise extinction models for sensitive chinook stocks which will help
achieve the target of ensuring the continued existence of winter-run chinook (ERP Vol. Il page 26); and
this project will help the goal of restoring spring-run chinook by investigating the “introgression with fall-
run” that is cited as & factor affecting the status of these fish (ERP Vol. II, page 27).

Kier Associates/UCD — Biological and Genetic Management Plan for Chinook Salmon 3
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Project Description
Scope of Work

Project Description: In light of contemporary restoration efforts and their concomitant concerns
regarding protection of genetic diversity within recolonizing populations, Kier Associates has teamed
with researchers at the University of California, Davis to propose the development of 2 biological and
genetic management plan for the restoration and recotenization of streams in the Central Valley by
chinook salmon. The development of our proposed biclogicai and genetic management plan will match
the ecological and policy-planning expertise of Kier Associates with the distinguished salmonid genetic
authorities and facilities of the University’s Bodega Marine Lab (BML).

We propose to develop a biological and genetic management plan for chinook salmon in the
Sacramento River and tributaries within the Northern Sacramento Valley and Butte Basin Ecosystem
Management Zones {CALFED 1999a) by pursuing two parallel and complementary initiatives contprised
of seven inseparable tasks, These two initiatives will be a management policy initiative and a genetic
research program. The management policy initiative will coordinate existing management policies with
the novel conservation needs encountered in restored ecosystems of the Northern Sacramento Valley and
Butte Basin Ecosystem Management Zones, and will recancile existing amd new conservation genetics
results with competing management priorities including the harvest needs of commercial and sport
fisheries, concerns under the federa! and state endangered species acts (ESA and CESA, respectively),
CALFED Strategic Goals, mitigation obligations, hatchery policies, and the needs of non-fisheries water
users and conservationists. Through facilitation of recent planning efforts in Battle Creek, as well as other
watetsheds, Kier Associates has learned how to bridge the legitimate differences that exist among the
many stakeholders concerned with fisheries restoration and management who have varying backgrounds
and responsibiiities. Through our management policy initiative, Kier Associates will apply this
knowiedge and experience to forge management plans that incorporate all stakeholder needs as well as the
latest in genetic research. The parallel genetic research program will conduct additional genetic analyses
to improve race discrimination i chinook salmon and answer genetic concerns vital to the restoration and
conservation of salmon in restored habitats.

Approach: Our management policy initiative will: A) convene and facilitate a Genetic
Conservation Advisory Team (GCAT) of agency, stakeholder, and research scientists actively involved in
conservation biology and genetic research and management; B) compile and integrate existing policy and
research om genetic conservation in salmon; and C) prepare a final stock-specific management plan for the
genetic conservation of salmon for individual habitats within the Northern Sacramento Valley and Butte
Basin Ecosystem Management Zones. The GCAT will oversee and guide the development of genetic
management policies, advise and peer-review new salmonid genetic research, and review the development
of the final biological and genetic management plan. This final biological and genetic management plan
will include recommendations for minimizing the effects of hatchery releases on naturslly-spawned fish, a
long-term genetic monitoring plan, recommendations on the use of founders to accelerate recolonization,
an adaptive management program for restoration of habitats and species, operationat plans and criteria for
weirs and fish ladders, updated or new extinetion models for all stocks of chinook, and protocols for
describing changes in aquatic communities as recolonization proceeds.

The genetic research program will build upon existing understanding of Central Valley chinook
salmon genetics and will continue a series of ongoing and recently completed investigations by Dr.
Dennis Hedgecock of the University of California, Davis who has been funded for similar work by
California Department of Water Resources, CALFED and the USFWS. Dr. Hedgecock will carry out
DNA analyses for describing, monitoring, and managing chinook salmon in the Northern Sacramento
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Valley and Butte Basin Ecosystem Management Zones (EMZs). Tissue samples will be taken from
chinook salmon In the mainstem: Sacramento River and in Battle, Butte, and Clear Creeks, and at
Coleman National Fish Hatchery (CNFH). Callection of the majority of these samples will be funded by
as part of ongoing fish monitoring programs by USFWS and CDF(@G;, a small portion of these samples will
be funded by this project and collected by Kier Associates. CDFG organize the collection of all tissue
samples according ta state archival standards. These samples will be typed for microszatellite DNA
markers, as described by Banks et al. {1999 and submitted). These data will provide baseline information
on the genetic diversity and integrity of salmon in the two EMZs. We will address a varfety of genetic
managernent issues (detailed in Teble 2 by run and by watershed), including, but not limited to:

« Overlap, interactions, and genetic integrity of spring and fall chinook in Butte and Clear creeks;
+ Subpopulation structure for spring and fall runs in the two EMZs;

« Artificial hybridization between four ¢lincok runs in Battle Creek;

s Effective sizes ahd potential genetic resilience of spawning stocks.

Results will be summarized in three interim reports and in one final research report to the GCAT.
This final research report will be incorporated by Kier Assoclates in the final biological and genetic
management plan.

Agencies and stakeholders participating in the GCAT will have flexibility helping scope the
genetic conservation and policy research at its outset, will review its progress, and will review its
products. However, fisheries managers need to be assured that research products are completed and
reviewed by competent peers before they are used in management planning or decision making,
Specifically, we wish to avoid invalid or inappropriate conclusions that once marred genetic research in
the Central Valley. Therefore the two initiatives used to develop the biological and genetic management
plan will be kept paralle! but separate urttil the genetic research is completed. Kier Associates will act as
a bridge between the University’s basic research and the potential controversies involved with
development of management policies. Onge the research is completed, Kier Associates will serve to
integrate the research findings into the final management plan with the guidance of the University’s
researchers and the GCAT,

Tasks: The following narrative describes the objectives of each task. Table 1 provides
information about phasing, scheduling, and deliverabies.

nservation Advi Team AT): Kier Associates will convene and facilitate a
Genetic Conservation Advisory Team of agency, stakeholder, and research scientists actively involved in
conservation biology and genetic research and management, An existing and simitar panel dedicated to
genetic issues known as the Genetics Subteam of the Interagency Ecological Program’s Central Valley
Salmonid Work Team could possibly he used as the core of the proposed GCAT. This core group
consisting of technical experts would likely be augmented by the addition of agency members who focus
on broader management and policy decisions, as well as representatives from stakeholder groups and
other agencies. The GCAT will decide on its final format and structure (e.g. perhaps it will need to form
technical and management sub-teams reflecting individual member’s concerns/expertise). This Advisory
Team will meet at least five times during the two year project to oversee and guide the development of
genetic management policies, advise and peer-review project-sponsored salmonid genetic research, and
review the development of the final biological and genetic management plan.

Task 2 — Genetic Conservation and Policy Research: Kier Associates wilt compile existing research

information on genetic conservation in chinook salmon with new findings from research condusted as part
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of this project. This information will be imtegrated with state and federal policy, and will be reconciled
with competing management priorities including the harvest needs of commercial and sport fisheries,
concerns under the ESA and CESA, CALFED Strategic Goals, mitigation obligations, and hatchery
policies. ;

Tagk 3 — Sampling: Sampling of salmon for genetic analyses will be carried out by CDFG and USFWS,
with field support from Kier Associates in cases where existing labor is insufficient, or in the case that the
GCAT reprioritizes some of our proposed samples. Samples will be collected using a variety of methods,
depending on the life stage to be sampled {(see Table 2). Sampling locations and expected sample sizes
are detailed in Table 2.

Task 4 — DNA Anatysis: Dr. Hedgecock’s laboratory has developed microsatellite DNA markers and
pioneered their application to chinook salmon conservation in California’s Central Valley (Banks et al,
1996, 1999, submitted, Hedgecock et al., in prep.). These microsatellite DNA markers provide tools that
are sensitive encugh to reveal differences among very similar populations, including closely related
chinook salmon runs. The steps in such analyses include DNA extraction, DNA amplification and genetic
typing of individuals, and separation and scoring of DNA markers.

Task 5~ Population Analysis and Reporting: A variety of population genetic analyses will be perfortned,
as required by specific management needs (see Table 2) and using available software (see Banks et al.
submitted). For adult populations, we will first determine whether they are in equilibrium. If not, we will
determine the likely cause (e.g. admixture of two or more runs in collections), by using mixed stock
analyses and temporal sampling. For samples of juveniles, we must correct for relatedness, in order to
compare populations in different watersheds. We will also estimate effective population sizes from
juvenile samples.

Tagk 6 - Management Plan Preparation: Kier Associates will prepare a final stock- and species-specific
management plan for the genetic conservation of salmon fior individual habitats within the Northern
Sacramento Valley and Butte Basin Ecosystem Management Zones which will include recommendations
for minimizing the effects of hatchery releases on naturally-spawned fish, a long-term genstic monitoring
plan, recommendations on the use of founders to accelerate recolonization, an adaptive management
program for restoration of habitats and species, operationat plans and criteria for weirs and fish ladders,
updated or new extinction models for all stocks of chinook, and protocols for describing changes in
aguatic communities as recolonization proceeds.

[ask 7 - Project Management: William Kier will manage the overall project and will coordinate the
Genetic Conservation Advisory Team. Michael Ward will be responsible for policy research and plan
preparation. Dr. Dennis Hedgecock will supervise the laboratory work and data analyses. He will also
serve as the liaison to Kier Associates, in order to integrate geneti¢ information into the manggement plan,

Project Location

The proposed genetic manegement plan will be written for stocks of chinook safmon that exist
within the Northern Sacramento Valley (Figure 1) and Butte Basin Ecosystem Management Zones
{Figure 2). While we cannot provide digital geographic coordinates encompassing the entirety of the two
Ecosystem Management Zones (EMZ), or topographic maps of these large areas to the scale specified in
the PSP, CALFED geographical information system specialists should aiready have access to these
coordinates as these two EMZs were originally identified and mapped by CALFED. Specific genetic
sample collection locations are located on Butte (approx. 397 45° N, 121° 45" W), Battle (40° 23" 547 N,
122° 8" 43” W), and Clear creeks (approx. 40° 30N, 122° 38’ W), as well as the mainstem Sacramento
River (approx. 40° 35" N, 122° 38° W)

Kier Associates/UCD - Biological and Genetic Management Plan for Chinock Salmon 6
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Table 1. Task schedule/milestones, roles, and deliverables.

Completion
Task Date* Lead Deliverables
Gepetic Conservation Advisory  11/1/99 Kier Associates Meeting minttes to be
Team (GCAT): Mceling T - with agencies and  incorporated into Managersent
Finalize GCAT structure, review stakeholders Plan
sampling plan, gnide genetic
congervation and policy rescarch
Genetic Conservation and Policy  10/1/99- Kier Associates Draft literature report to be
Research 1/15/00 delivered o GCAT
Sampling 10/1/59 - CDFG/USFWS Genetic samples from approx.
12100 3600 chinack
GCAT: Mezting 2 2100 Kier Associates Mezting minules and review
with agenciesand  comments to be incorporated
stakeholders inte Management Plan
DNA Analysis 1/1/00 - UCD Summary spreadsheets, 3
zm inlerim reports
GCAT: Meeting 3 - Review B/1/00 Kier Associates Meeting roinutes to be
prefiminary DNA analysis with agencies and  incorporated into Management
stakeholders Plan
Population Analysis and 1100 - ucD Final research report
Reparting #1701
Management Plan Prep.— 1A15/00 - Kier Associates First review draft of
Prepare and deliver firgt review  6/1/01 Menagement Plan to GCAT
draft
GCAT: Megting 4 — review 6115/01 Kier Associates Meeting minutes and review
research findings apd first with agencies and ~ comments to be incorporated
review draft stakeholders into Management Plan
Management Plan Prep,— 6/1/01 - Kier Associgtes Final review drafi of
Prepare and deliver final review  3/1/01 Management Flan to GCAT
drafi
GCAT: Mecting 5 - Review 6/1/01 - Kier Associates Meeting minuies and review
research findings amd final 8/15/01 with agencies and  comments to be incorporated
review draft stakeholders into Management Plan
Management Plan Prep.— 8/15/01 - Kier Associates Final Biological and Genetic
Prepare and deliver final plan 9/30/01 Mamagement Flan to GCAT
Project Manapement 10/1/499~ Kier Associates Quarterly reports to comracting
9/30/01 agency and GCAT

* Completicn dates assume & 10/1/99 project initiation upon completion of final contract,
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Figure 1. The Northem Sacramento Valley Ecological Management Zone is one of two areas that
will be included within the Kier Associares/UC-Davis team's proposed genetic
management plan, This area, and the original map, were documented by CalFed in the
Ecosystern Restoration Program Plan Maps document.
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Figure 2. The Butte Basin Ecological Management Zone is the second of two areas that
will be included within the Kier Associates/TJC-Davis team's proposed genetic
management plan, This area, and the original map, were documented by CalFed in the
Ecosystem Rastoration Program Plan Maps document.
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Table 2. Proposed research questions, by watershed and run, to be addressed by researchers at University of California, Davis. The Genetic
Conservation Advisory Team will be asked to review and suggest modifications to these questions and other elements of the genetic

research program shortly afler project initiation.

1) Battle Creek fall-run chinook salmon

Objectives: Determine genetic integrity, overlap with other runs, and causes of disequilibrium; reduce risk of artificial hybridization.

| Question

Sampling Protocol .

Sampling Schedule

1.1) Did genetic disequilibrinm observed in CNFH fall-run chinook stocks in t993 and
1995 (Banks et al. submitted) persist in years from 1996-20007

Tissues from CDFG archive, 100
per year for two years (N=200),

Use archived samples for 1996-1998 and use
samples from Question 1.3 for 1999 and 2000,

1.2) Is the mainslem Sacramento River fall chinook popniation in gengtic equilibrium?
Is any disequilibrium observed in CNFH fall-run chinook observable in mainstem
Sacramento River fall chinook (i.e. Is disequilibrium spreading from CNFH to the
mainstem?y?

Sample 100 carcasses fram
mainstem Sacramento River in
1999 & 2000 (N=200), plus
samples from Question 1.3,

October and November of 1999 and 2000

1.3) Does observed genetic disequilibrium vary within or between spawning seasons?
Is disecquilibrium more pronounced during the early and late portions of the fall
run, owing to admixture with spring and late-fall chinook? Is there inler-annual
variation in overlap and risk of hybridization at CNFH?

Sample 160 adults returning to
CNFH, five times within fall run
in 1999 and 2000 (N= 1000,

For twe years; Sawple first 100 adults that return
to CNFH (early October), sample 100 fish
returning in last week of October; sample 100 fis
returning at peak of run (on or about November
15); sample 100 fish the first week of December;
sample 100 fish in last week of December.

2) Battle Creek late-fall-run chinook salmon

Objectives: Determine genetic integrity and causes of disequilibrium; reduce risk of artificial kybridization,

Question

Sampling Protocol

Sampling Schedule

2.1} Is there genelic disequilibrinm in the CNFH late-fall-run chinook broadstock (cf.
Banks et al. 1999 submitted)?

Usc same samples as in Question
23.

Same schedule as Question 2.3.

2.2) Is the mainstem Sacramenio River late-fall chinook population in genctic
equilibrium? Is any disequilibriom in UNFH late-fail-run chinook observable in
mainstem Sacramento River late-fall chinook (i.e. Is disequilibrium spreading
from CNFH (o the mainstem?)?

Sample 100 carcasses from
mainstem Sacramento River in
winter of 2000 (N=100) plus
samples from Question 2.3.

January through March, 2000,

2.3y Docs observed genetic disequilibrium vary within a spawning season? Ts
disequilibrinm mere pronousced during the early and late portions of the late-fall
nm?

Sample 200 adult late-fall-nm
returning to CNFH three times
within the {ate-fall ran in 2000
(N=600).

I 2000, sample first 200 fate-fall-run that relum
CNFH (early January through early February,
sampie 200 fish during the peak late-fall ran in &
Febmary, sample 200 fish from the second week
of March through the third week of April.

Kier Associates/UCD - Biological and Genetic Management Plan for Chincok Salmon
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3) Batile Creek winter-run chinook salmon,
Ohbjectives: Determine if there is a naiive winter chinook population;

estimate ifs effective size.

run chinook population in Baitle Creek?)?

winter rup. (N<257)

| Question Sampling Protocel Sampling Schedole
3.1} Are winter-run chinook, identified by phenotypic/run timing characteristics, Examine non-clipped fish At CNFH fish trap, March - June, 2000
geneticully identifiable as winter-run (i.c. Is there a genetically identifiable winter- | trapped at CNFH during the

3.2} Is there a genelically distinct Battle Creek population of winter-mn
distinguishable from the Sacramento River population?

Use samplcs as in Question 3.1
and 3.3 and archived Sacramento
River winter-run samples.

Same as Omestion 3.1 and 3.3,

3.3) What is the effective population size of the Baitle Creek population of winler-nm?

Sampie juveniles by screw trap
{N=100)

July through December, 2000

4) Battle Creek spring-run chinook salmon,

Objectives: Determine relationship to other spring runs; assess extent of hybridization with CNFH fall; estimate effective size.

Ouestion

Sampling Protocpl

Sampling Schedule

4.1) What is the relationship of Battle Creek spring chinook to other chinook examined
previonsly in the mainstem Sacramento River and Bunte, Mill, and Deer Creeks?

Sample adulls trapped at CNFH
ar carcasses found (N=1007)
plus same samples as in

Question 4.3.

April ~ June, 2000,

4.2} Is there a genetic difference between early and late-ariving spring-man chinook in
Batile Creek (i.e. is there evidence of hybridization with fall run)?

Use same samples as i Question
4.1

Same as Question 4.1,

4.3) What is the effective size of the Bantle Creck spring run?

Sample juveniles with screw trap
{N=2010)

October, 1999 through Apsil, 2060

5) Butte Creek chinook salmon, Objectives: Determine temporal dist

ribution of fall and spring chinook runs; estimate effective size.

Ouestion Sampling Protocol Sampling Schedule
5.1) Do spring and fall chinook mix in Bulie Creek? Sample 100 adnits/carcasses Summmer/Fall, 2000
) three times during spring/(all run
in 2000 (N=300).

5.2} What is the effective population size of this spring run?

Use same sample as in Question
6.1. Sample juveniles (N=200}

Octaber, 1999 through April, 2000

6) Clear Creek chinook salmen. Objectives: Determine if there is a bona fide spring run in Clear

Creck; estimate its effective size.

7.1. Sample juveniles (N=200),

Question Sampling Protocol Sampling Schedule
6.1} Are there spring chinook in Clenr Creek and are they more closely related o the Sample 100 adulis/carcasses September ~ October, 2000
Buute Creek or Milt and Deer Creek subpopulations? Do spring and fail chincok | three times during the spring/fall
mix in Clear Creek? run in 20000 (N=300),
6.2) What is (he effective size of this spring-+un? Use same sample as in Question | Octaber, 199 through Aprit, 2000
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Ecological/Biological Objectives

Ecological/Biologicat Benefits: Current, large-scale, fish habitat restoration programs that intend
to allow chinook salmon access to historic habitats are a nove! development in the management of Central
Valley fisheries that create urique challenges and opportunities. A significam challenge to these
programs will be ensuring that the recolonization of restored habitats proceeds in & manner that protects
the genetic diversity of target salmenid populations. While the fisheries management and resesrch
communities have made significant advances in our understanding of the genetics of chinook satmon (e.g.
Banks et al. 1596, 1999, submitted}, this understanding merely scratches the surface of a complicated
ecological and genetic paradigm that is quickly becoming the driver of all firture conservation, restoration,
and fisheries management policy and decision-making processes. To complicate matters, histarical
opportunities to restore fish habitat may be overtaking our limited understanding of the animals we hope
to restore. Therefore, there is a great need to rapidly develop deeper insight into the genetics of the
Central Valiey’s chinook salmon populations, and use new and existing information to forge management
policies that will form the basis for salmonid management well into the 21* Century. Most importantly,
this research and planning must proceed apace with the current habitat restoration and should not delay or
hold back the progress made to date.

The proposed project responds to this greet need for a clearer understanding of the structures of
salmonid populations. The objectives of this project will be to develop a biological and genetic
management plan that coordinates existing management policies with the novel conservation needs
encountered in restored ecosystems of the Northern Sacramento Valley and Butte Basin Ecosystem
Management Zones. This plan will reconcile existing and new conservation genetics results with
competing management priorities including the harvest needs of commercial and sport fisheries, concerns
under the ESA and CESA, CALFED Strategic Goals, mitigation obligations, hatchery policies, and the
needs of non-fisheries water users and conservationists. An important part of the management plan will
be additional, new genetic analyses designed to improve race discrimination in chinook salmon and
answer genetic concerns vital to the restoration and conservation of salmon in restored habitats,

The biological and genetic management plan that we propose to develop will encompass chinook
stocks throughout the entire Northern Sacramento Valley and Butte Basin Ecosystem Management Zones
(EMZs) but will focus on populations of fish in Clear, Batile, and Butte Creeks, and the upper Sacramento
River. We chose to focus on these populations becanse: 1) significant genetic management questions
concerning these populations have been raised, 2) existing genetic information about these populations
allows us to go beyond mere base-line research and instead develop information robust enough to aid in
managemment decision-making, and 3) these populations reside in habitats affected by large-scale habitat
restoration programs. However, we will take the information developed for these populations and
extrapolate it, where appropriate, to suggest ways to manage all anadromous salmonid stocks in these two
EMZs. We reluctantly choose not to include steelhead in this proposal because we understand that CDFG
is currently developing a research study of steelhead population genetics in the Central Valley and that
study is slated for funding under the Anadromous Fisheries Restoration Program. Furthermore, CALFED
has recently funded at least two projects to study the genctics of steelhead.

Hypotheses: The genstic research portion of this project will seek to answer several questions
important to the management and restoration of chinook salmon. Specific scientific questions are listed in
Table 2. These specific questions can be used to answer important fisheries management questions that
have recently surfaced.
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For instance, in Battle Creek concerns regarding suspected genetic hybridization between spring-,
fall-, and late-fall-run chinook have been expressed (CDFG 1993b, 1998b; Banks et al. 1999; Ward and
Kier 1999a). Such concerns have impacted the operation of hatchery facilities ineluding the barrier dam
at CNFH (TJSBR 1998) and could impact salmon restoration in Battle Creek. In fact, genetic concerns
have prompted suggestions that a genetically-based management plan be developed for the operation of
the Coleman National Fish Hatchery (CNFH) barrier weir and fish ladder (Ward and Kier 1999b). The
proposed project will investigate potential hybridization of Battle Creek fall-run chinook by asking
whether: 1) previously observed disequilibrivin persists in the population, 2} genetic disequilibrium vartes
by season within the fall-run population, and 3) are fall-run hybridizing with spring-run (as evidenced by
greater genetic disequilibrium early in the fall run) and/or are fall-run hybridizing with late-fall-run {as
evidenced by greater genetic disequilibrium late in the fall run)?

Another example of the fisheries management questions that our research will answer is the
question: are chinook which have entered Sacramento River tributaries in September of recent years
spring-run or fali-run chinook salmon? To answer these questions, we will perform detailed genetic
investigations of the over-lap of spring-run and fall-run populations in Battle, Butte, and Clear creeks.
The answer to this question will then be related 1o hypotheses that run-timing is being influenced by
current habitat conditions in the Sacramento River and tributaries.

Bengfits: The primary benefits of the proposed project will be: 1) an advanced understanding of
the genetics of salmon populations, 2} a management plan that will lead to improved ways to conserve
dwindling fish stocks, inchuding several listed under state and federal ESAs, 3) a management plan with
improved methods for minimizing impacts of fish-protection measures on sport and commercial fisheries
and water-users, 4) a management plan that wili integrate existing mitigation obligations and hatchery
policies with Sacramento River fisheries management, and 5) a management plan that will create an
adaptive-management framework for the recolonization of habitats that are, or soon will be, under
restoration.

A final, primary benefit of our proposed project will be the protection of seversl hundred million
dollars of fish habitat restoration programs. Changes in the genetic population structure of existing fish
populations, not to mention the foss of unique saimonid stocks, threatens the success of current and future
restoration programs. Stakeholders are increasingly frustrated that huge expenditures for habitat
restoration may be lost if stocks disappear or continue to dwindle due to genetic changes in population
structure (Joseph 1998). Considering that more than $326 million" will be spent to achieve a restored
target of 126,000 salmonids in the mainstem Sacramento River, $27 million of public funds to restore fish
populations to Battle Creek, and about $30 million spent on recent upgrades to CNFH plus an annual
operational cost of about $2 million to ensure a return of 30,000 spawning salmonids, it is critical that
known genetic issucs be systematicaily addressed by the research and planning proposed in this project.

Durabiliyy: The understanding of fish population structure and the genetic management plan wilt
be long-lasting. That is not to say that new research or updated management plans will not be created.
However, the proposed research is comprehensive, and will provide a [asting foundation for management,
as well as future research. The bivlogical and genetic management plan that we propose will be the first
of its kind to integrate cutting-edge genetic research with the whole range of conflicting stakeholder and
agency needs. The legacy of this plan will last for decades as it will include prescriptions set in an
adaptive management framework designed to accommodate future, emerging information.

* The total of $326 million is baszd on estimates of $8( miilion for the Shasta Temperature Control Device, $10 million for
improvements to the ACTD diversion dam, §3 mitlion for medifications to the Keswick Fish Trap and stilling basin, $150
million for restoration of Iron Mountsin Mine (which could eveniually reach as high as $300 million), $75 mithion for fixes at
Red Bluff Diversion Dam, and $8 miltion for restoration of Clear Creek (Ward and Kier 1599b).
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Linkages: This project is linked to three existing genetic research projects being conducted by Dr.
Hedgecock of the University of California, Davis, There is no overlap between existing projects and the
proposed CALFED project, with respect to the samples being analyzed. We propose new genetic
research not being carried out under any existing or pending contract. At the same time, the proposed
work will be integrated into and coordinated with other projects, taking full advantage of common
methodelogies and growing database resources. We anticipate that the net effect on lab space and lab
personnel at BML will remain more or less at a steady level, as existing projects expire.

In addition to genetic research conducted by University of California, Davis, several related and
complementary projects are currently underway. We understand that CDFG is currently developing 2
research study of steelhead population genetics in the Central Valley and that this study is slated for
funding under the Anadromous Fisheries Restoration Program. CALFED has funded Project Number 98-
F1005 to study the stock composition of steelhead in the Yuba River, Project Number 98-F1001 to study
genetics of steethead in Clear Creek, and the 1997 Restoration Coordination project 1121 to develop a
genetic baseline for salmon in the San Joaquin River. These complementary studies leave open the need
for definitive research and planning for chinook salmon stocks in the North Sacramento Valley and Butte
Basin EMZs.

This proposal was written in response to a “Focused Action” on page 28 of the Proposal
Solicitation Package. It addresses several ERP actions and goals. For instance, this project will assist the
recovery of “at-risk™ salmon species by developing a plan that considers unique genetic characteristics of
various populations (ERP Vol. II, page 1; Strategic Plan, Goal 1, pages 28 - 30). Likewise, this project
will protect biodiversity and allow for restoration of the “natural biotic community™ by genetically
identifying, and resolving the management of, individual stocks of chinook salmon that could otherwise
be lost or overleoked (Strategic Plan, Goal 2, pages 28 — 30). This project will also foster the
maintenance and enhancement of populations of salmon for commercial and recreational harvest by
specificaily including representatives of these two stakeholder groups in the development of the
management plan for chinook satmon (ERP Vol. i, page 1, Strategic Plan, Goal 3, pages 29 — 30). This
project will revise extinction models for sensitive chinook stocks which will help achieve the target of
ensuring the continued existence of winter-run chinook (ERP Vol. IT page 26). Finally, this project will
help the goal of restoring spring-run chinook by investigating the “introgression with fall-run” that is cited
as a factor affecting the status of these fish (ERP Vol. I, page 27).

Systemwide Ecosystem Benefits

Restoration programs on Battle, Buzte, and Clear creeks, as well as the Sacramento River, will
benefit from this project. For example, current operation of the CNFH barrier dam has the potential to
impede restoration of some stocks of chinook salmon to habitat in the mid-reaches of Battle Cresk (Ward
and Kier 1999b). A better understanding of the complexity of population structure in Battle Creek will
likely assist the management of this weir and provide managers of CNFH with more certainty regarding
broodsteck selection and weir operations,

Compatibility with Non-Ecosystem Objectives

This project has the potential to provide significant benefits for water users within the Sacramento
River watershed. As our understanding of stock structure becomes fine-tuned through further genetic
research, the ability to more closely manage the operations of water diversions becomes more possible.
This project will be improving upon the methods of mixed stock analysis that has been developed for
CDWR in the Delta and will likely provide more tools to resolve fish and water-use conflicts that can be
applied throughout the Bay-Delta watershed.
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Technical Feasibility and Timing

Three alternatives to our proposed development of a biological and genetic management plan for
chinook salmen in the Central Valley were considered and rejected. First, we considered developing the
management plan without collecting additional genetic information. However, this alternative was
rejected because the current understanding of the genetics of Central Valley salmonids is in its infancy
and reliance on previous research would be insufficient for making substantive management policy.
Furthermore, we acknowledge that the link between population genetics and ecological restoration is
quickly forming a new management paradigm that will direct all future conservation, resteration, and
fisheries decision-making processes. Development of this paradigm demands greater understanding.

The second aiternative that we considered was including the entire Central Vailey as part of this
management planning process. Although we recognize that genetic management planning is needed for
other parts of the Central Valley, this alternative was reluctantly rejected due to cost considerations
inherent in this much larger alternative. Also, scientific knowledge of the genetics of San Joaquin River
salmonid stocks is too preliminary at this time despite strong efforts to improve this situation (e.g. the
1997 Restoration Coordination Project 1121 will develop a genetic baseline for salmon in the San Joaquin
River, but this baseline will not be as detailed as the analyses that we propose to conduct in the upper
Sacramento River EMZs and propose to use for management planning).

The third alternative was even harder to set aside, and, in fact, may be reconsidered at a later date.
We originally had hoped to include steelthead genetic research in this proposal. However, this effort
would have been too broad. Furthermore, a study to be conducted by CDFG’s Steelhead Trout Program
is currently slazed for funding by the AFRP but will likely have a completion date later than that
contemplated for this study. Kier Associates will be negotiating with CDFG to possibly use the results of
their steelhead genetic study in developing a genetic management policy for staethead in conjunction with
the proposed planning process. These discussions are too preliminary at this time to commit to any
changes in our proposed Scope of Work, Any additional planning assistance we could provide would be
funded under separate sources than this proposal and would require a separate contract. Finally, the work
contemplated in this proposal would be in no way negatively affected should these separate negotiations
prove to be unproductive.

Scientific collecting permits and CESA MOUs are required for sampling and possessing of
salmonid tissues. CDFQG is responsible for authorizing all tissue collections. In this proposal, salmonid
tissues in the upper river will be collected by CDFG, USFWS, and Kier Associates or qualified
subcontractors, in conjunction with existing CDFG/USFWS sampling programs. These agencies will
obtain the necessary permits and MOUs. UCD-BML has existing CESA MOU s to possess some genetic
tissue but may have to modity its CESA MOU in arder to possess some of the samples proposed in this
study. Modifications to UCD-BML’s CESA MOU will be pursued immediately upon contract initiation.
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Monitoring and Data Collection Methodology

Ecological/Biological Objectives: The overarching research questions to support the stated
objectives are in Table 3 and the intermediare, detailed research questions are in Table 2.

Monitoring Parameters and Data Collection Approach: The data collection approach to answer

the overarching and intermediate research questions will be as follows; Tissue samples, a small clipped
portion of the caudal fin, will be taken from chinook salmon in the mainstem Sacramento River and in
Battle, Butte, and Clear Creeks, and at Coleman National Fish Hatchery {(CNFH) in accordance with
sample sizes detailed in Table 2. Fish to be sampled will include live adults and juveniles, and adult
carcasses. Fish will be captured by standard methods and live fish will be reumned, unharmed, to the
stream after samples are obtained. These samples will be typed for microsatellite DNA markers, as
described by Banks et al. (1999 and submitted).

Data Evaluation Approach: The steps in such analyses include DNA extraction, DNA
amplification and genetic typing of individuals, and separation and scoring of DNA markers. DNA will
be extracted and amplified using standard methods. Banks et al. (1999) describe methods and primers for
enzymatic amplification of 10 microsatellite DNA markers from chinook salmon by the polymerase chain
reaction (PCR). UCD-BML has characterized the frequencies of different forms of these markers in 41
baseline populations of chinook in the Central Valiey (Banks et al., submitted). In addition to these
markers, UCD-BML has recently cloned five more microsatellite markers from spring chinook that show
promise for improving the diagnosis of individual spring chinook, We will type 5-10 informative markers
on each fish.

A variety of population genetic analyses will be done with individual genotype data, as required
by the particular preblem (see Table 2} and using available software (see Banks et al. submitted). For
adult populations, we will first determine whether the observed numbers and kinds of genotypes confarm
to those expected if there is random mating among individuals. We have previously coufirmed this
expeetation for wild salmon populations, as have many others before us for salmon in general, but we
have also recorded exceptions among Central Valley chinook populations. The disequilibrium observed
in stocks propagated at the CNFH (winter, Hedgecock et al. in prep.; fall and late-fall, Banks et al.,
submitted) is particularly troublesome, Admixture and hybridization are the simplest explanations for
these departures from expected random mating equilibria. Hybridization could have serious implications
for the recovery of protected stocks. We will perform mixed stock analyses (MSA) to determine whether
the observed disequilibria can be attributed to mixture of stocks during trapping. We will examine the
temnporal pattern of disequilibria to test the hypothesis that overlap in rum timing leads to mixture in
hatchery broodstocks. We will try to determine whether hvbridization has actually occurred.

For stocks like spring-run in many parts of its range or winter chinook on Baitle Creek, it is
difficult to sample adults for genetic analysis. For instance, the number of winter chinook in Battle Creek
may be very small and we expect a sample size of these fish to be less than 25 fish. In these cases we will
rely more heavily on sampling juveniles. Samples of juveniles present challenging problems for
geneticists, because they are non-random samples of the tocal gene pool, potentially containing full- or
half-brothers and sisters. On one hand, progeny from a reproducing population contain information on
the number of breeders, an important parameter we wish to estimate for genetic management. Estimating
effective population size from such data is a major research interest of the Hedgecock laboratory
(Pudovkin et al. 1996). On the other hand, if one wishes to infer something about the stock, e.g, its
relatedness to a stock from another watershed, it is necessary to correct first for the relatedness of
individuals within the sample. We have already tackled this issue for spring chinook (Banks et al.
submitted).
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Table 3. Overarching research questions to support the stated objectives.

n

Baitle Creek fall-run chincok satmon:
What is the genetic integrity of this ran?
How does this aun overlap with other runs?
Whan are the causes of disequilibrium observed in this un?
How can the risk of artificial hybridization be reduced?.

2}

Baitis k latc-fall-run chinoak salmon:
What is the genetic integrity of this run?
What are the causes of disequilibrium observed in this run?
How can the risk of artificial hybridization be reduced?.

3)

Battle Creek winter-run chinook salmon:
Does 2 native winter-run chinook population exist in Baitle Creek?
I s0, what is its effective population size?

4)

Bartls Creek spring-nm chinook salmon:
What is the relationship between this population and other spring runs?
‘What is the extent of hybridization with CNFH fall-nun chinook?
What is the effective size of this population?

3

Butte Creek chinogk gsaimon:
What are the temporal distributions of the fall and spring chingok runs?

What i5 the effective population size of the spring run?

8-

Clear Creek chinook salmon:
‘What are the temporal distributions of the fal and spring chinook runs?
What is the effective population size of the spring run?

Department of Fish and Game, U.S. Fish and Wildlife Service, California Department of Water
Resources, U.S. Bureau of Reclamation, National Marine Fisheries Service, the Battle Creek Working
Group, Battle Creek Watershed Conservancy, and the Pacific Coast Federation of Fishermen’s
Associations. No organizations have expressed opposition to this project, and, because it involves only

Local Involvement

Organizations/agencies that are aware of this proposal and have shown interest include: California

data collection, analysis, and management planning in an open process, it is anticipated that there wrll be
no opposition to the proposal. Na third part impacts are anticipated.

Outreach to any agency or organization who may be affected by the process will be conducted
during the selection of an advisory committee. In fact, we intend to include all interested and affected

parties in the advisory process throughout the projeet,
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April 15, 1999

The Honorable Ross Turner

Chair and Members

Tehama County Board of Supervisors
PO Box 205

Red Bluff, CA 96080

Dear Supervisers

This 15 to advise you that Kier Associates, northern California consultants in
fisheries conservation and restoration have submitted to the CalFed Bay-Delta Program a
project proposal, Development of a Biological and Genetic Management Plan for
Chinooek Salmon in the Northern Sacramenio Vallzy and Butte Basin Ecosystem
Management Zones. The project is designed, in part, to guide the successful restoration of
salmon and steelhead in the Battle Creek watershed. Our proposal has been prepared in
close consultation with the Red Bluif office of the 11.S. Fish & Wildlife Service and the
Redding and Red Bluff offices of the California Department of Fish & Game.

If you wish us to communicate prograss on the project, following our selection for
funding by the CalFed Program, please advise us who on your staff we should contact
and we will be pleased to do so.

Sincerely,
Cc; Director 5
County of Tehama

Department of Planning

William M. Kier Associates

207 Second Street, Suite B Sausalito, CA 94965 - (415) 331-4505 fax 332-8799
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April 15, 1999

The Honorable Glenn Hawes

Chair and Members

Shasta County Board of Supervisors
1815 Yuba Streeet

Redding, CA 96001

Dear Supervisors

This is to advise you that Kier Associates, northern California consuitants in
fisheries conservation and restoration have submitted to the CalFed Bay-Delta Program a
project proposal, Development of a Biological and Genetic Management Plan for
Chinook Salmon in the Northern Sacramento Vailey and Butte Basin Ecosystem
Management Zones. The project is designed, in part, to guide the successful restoration of
salmon and steelhead in the Battle Creek watershed. Qur proposal has been prepared in
close consultation with the Red BlufT office of the U S. Fish & Wildlife Service and the
Redding and Red Bluff offices of the California Department of Fish & Game.

If you wish us to communicate progress on the project, foilowing our selection for

funding by the CalFed Program, please advise us who on your staff we should contact
and we will be pleased to do so.

Sincerely,

Director 6 LLL @L

Department of Planning
County of Shasta

William M. Kier Associates

207 Second Street, Suite B Sausalito, CA 94565 (415) 331-4505 fax 332-8799
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April 15, 1699

Delta Protection Commission
PO Box 530 ‘
Walnut Grove, CA 93630

4
Dear Delta Protection Commission

This is to advise you that Kier Associates, northern California consultants in
fisheries conservation and restoration have submitted to the CalFed Bay-Delta Program a
project proposal, Development of a Biological and Genetic Management Plan for
Chinook Salmon in the Northern Sacramento Valley and Burte Basin Ecosystem
Management Zones. The project is designed, in part, to guide the successfisl restoration of
salmon and steelhead in the Battle Creek watershed. Our propoesal has been prepared in
close consultation with the Red Biuff office of the U.S. Fish & Wildlife Service and the
Redding, Red Bluff and Sacramento headquarters offices of the California Department of
Fish & Game, as well as the Santa Rosa offices of the National Marine Fisheries Service.

If you wish us to communicate progress on the project, following our selection for
funding by the CalFed Program, please advise us who on your staff we should contact
and we will be pleased to do so.

Sincerely,

B Kon_

William M. Kier Associates

207 Second Street, Suite B Sausalito, CA 94965 T (415) 3314505 fax 332-8733
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April 15, 1999

Bay Conservation and Development Commission
30 Van Ness Avenue, Room 2011
San Francisco, CA 94102

Dear Bay Conservation and Development Commission

This is to advise you that Kier Associates, northern Californiz consultants in
fisheries conservation and restoration have submitted to the CalFed Bay-Delta Program a
project proposal, Development of 2 Biological and Genetic Management Plan for
Chinook Salmen in the Northern Sacramento Valley and Buite Basin Ecosystem
Meanagement Zones. The project is designed, in part, to guide the successful restoration of
salmon and steelhead in the Bartle Creek watershed. Our proposal has been prepared in
close consultation with the Red Bluff office of the U.S. Fish & Wildlife Service and the
Redding, Red Bluff and Sacramento headquarters offices of the California Department of
Fish & Game, as well as the Samta Rosa offices of the National Marine Fisheries Service.

If you wish us to communicate progress on the project, following our selection for

funding by the CalFed Program, please advise us who on your staff we should comtact
and we will be pleased to do so.

Sincerely,

Bur Kin_

William M. Kier Associates

207 Second Sireet, Suite B Sausalito, CA 94965 - (415) 3314505 fax 332-8799
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Cost

Budget: CALFED funds are needed primarily to pay for the development of the management plan
and for genetic research. The majority of sampling of DNA from 3600 chinook salmon will be performed
by CDFG and USFWS during several ongoing fish monitoring projects and will be funded through
existing projects. The proposed budget includes $24,026 so Kier Associates can firnish labor to assist
CDFG/USFWS obtain sample sizes in Battle Creek and Clear Creek that are larger than samples routinely
collected. The handling and archiving of DNA samples will be performed and funded by CDFG.

Table 4. Total budget for project.

Material | Misc. and
Direct Drirect and other Overhead
Labor | Satary and| Service [Acquisition| Direct |and Indircet
Task (hours) | Benefits ;| Coniracts Costs Costs Costs  [Total Costs|
Task 1 — Gen. Cons. Adv. Team| 410 | %28,154 $0 o $6,375 31,275 | 53534
Task 2 — Gen, Cons. and Pol. Res. 495 | $29,940 $0 $0 $6,325 $1.265 | $37,530
Task 3 - Sampling] 355 | $20,945 $0 $0 $2.567 $515 | $24,026
Task 4 — DNA Analysis) ] 80 |$144.525 $0 $0 $28.905 |$173,430
Task 5— Pop. Analysis and Rept. 4 %0 | $25,504 50 $0 85,101 | $30,605
Task 6 - Mgt. Plan Freparation| 1,415 | $88,525 $0 30 $20,550 $4,110 [$113,185
Task 7 - Project Management] 340 | $59,640 $0 $0 | %6725 $1,345 | $67,710
Total 3,515 [$227,204 [$170,029 $0 %42, 542 $42,514 (%482 289
MNate: Overhead and Indirect Costs = 20% of service contracts, materials, misc., and ODC.

Table 5. Quarterly project budget®.

Task Oct-Dec | Jan-Mar | Apr—Jun | Jul-Sep | Oct-Dec | JTan-Mar { Apc-Jun | Jul - Sep

%9 a0 00 00 a0 o1 01 01 Total
Task1-Gen | ¢7161 |  $7,161 0 | $7,161 0 0} $7.061 | $7,161 | $35.804
Cons. Ady. Team
Task 2 — Gen.
32,169 5,361 0 0 $37.530
Cons. & Pol. Res. 332, %5, 5 50 3 50 $0 30 ’

Task3-Sampling | g3003 |  $3,003 | $3,003 | $3003 | $3,003 | $3003 | $3.003 | $3,003 | $2402

Task 4 —DNA $0 | $40,022 | $40022 | $40022 | 340,022 | $13381 $0 50 | $173,430
Analysis

Task 5- Pop. $0| $6121| s6121| S$6121 | $6121 | $6121 50 50 | $30,608

Anal and Rept.

Task 6 - Mgt. $0 | $16169 | $16,169 | $16,160 | $16,169 | $16,169 | $16,165 | $16,169 | §113,185

Plan Preparation

Task 7-Project | 33464 | $8d64 | $B464 | $8464 | $8464 . $8464 | $8464 | 38464 | $67,710
Management

Total | $350,796 | $86,302 | $73,779 | 380,940 | $73,779 | 347,098 | $34797 | 334,797 | $482,289

»  Budget dates assume 2 10/1/99 project initiation npon cempietion of final contract.
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Schedule: Please refer to Table I for start and completion dates and project milestones. All cosis and
expenses will be billed monthly regardless of project milestones. However, compietion dates for all
milestones would likely be contractually obliged. Incremental funding or implementation of this work is
not feasible,

Cost-Sharing

The majority of DNA sampling from approximately 3600 chinook salmon will be funded by
CDFG and USFWS as part of several ongoing fish monitoring projects. Furthermore, CDFG will fund
the archiving and handling of genetic samples. At this point, there are no other funding commitments for
this project.
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(Oncorkynchus tschawytscha). Journal of Heredity 90:281-288.
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variation in chinook salmon of California’s Central Valley. Submitted to Canadian Journal of
Fisheries and Aquatic Sciences, 26 Feb. 1999,

CALFED. 1999a, Ecosystem Restoration Plan maps; Revised draft 1999,

CDFG (California Department of Fish and Game). 1993b. Restoring Central Valley streams: A plan for
action. California Department of Fish and Game.

CDFQG (California Department of Fish and Game). 1998b. Report to the Fish and Game Commission; A
status review of the spring-run chinook salmon (OQrcorkymciues tshawytscha) in the Sacramento
river drainage. Sacramento, California. Candidate Species Status Report $8-01.

Joseph, H. 1998. Saving California steelhead. The Osprey. 32:22-23.

USBR (U.S. Bureau of Reglamation). 1998, Environmental assessment for temporary reduction in water
diversions from Battle Creek. U.S. Bureau of Reclamation, Sacramento, California.

Ward, M.B. and W.M. Kier. 1999a. Battle Creek salmon and steelhead restoration plan. Prepared for the
Battle Creek Working Group by Kier Associates under contract with Metropolitan Water District
of Southern California, Sausalito, Ca. 142 pp.

Ward, M.B. and WM. Kier. 199%9h. Draft: Maximizing compatibility between Coleman National Fish
Hatchery operations, management of lower Battle Creek, and salmon and steethead restoration,
Prepared for the Battle Creek Working Group by Kier Associates under contract with
Metropolitan Water District of Southern California. Sausalito, Ca. 142 pp.
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Applicant Qualifications

This project will be undertaken by a joint effort between Kier Associates and the University of
California, Davis. The principle investigators for this project include William Kier and Michael Ward,
from Kier Associates, and Dr. Dennis Hedgecock from the University of California, Davis. Mr. Kier will
manage the overall project, will coordinate the Genetic Conservation Advisory Team, and will offer his
broad experience in natural resource planning. Mr. Ward will be responsible for policy research and plan
preparation. Dr. Hedgecock will supervise the laboratory work and data analyses. He will also serve as
the liaison to Kier Associates, in order to integrate genetic information into the management plan. CDFG
and USFWS will be collecting genetic samples and CDFG will handle and archive those samples.

Kier Associates specializes in the development and implementation of salmon population and
salmonid habitat conservation and restoration plans, primarily for State and federal government agencies.
In addition to restoration programs developed for the Klamath River basin and Garcia River watershed,
the Kier Associates has recently cormpleted the Batrle Creek Salmon and Steelhead Restoration Plan and
the companion draft Maximizing Compatibifity Between Coleman National Fish Hatchery Operations,
Management of Lower Battle Creek, and Salmon and Stecthead Restoration.

William Kier, a certified fisheries scientist, has four decades of experience in natural resources
project planning and management in California and the Pacific Northwest. In addition to his lead role in
the above mentioned planning projects on Battle Creek, Mr_ Kier has recently served as principal
consuitant to the California Advisory Committee on Salmon and Steelthead, conducted a review of water
quality and habitat monitoring programs on private timberlands for the California Department of Fish and
Garmne, and has developed the KRIS resource information system to support salmon restoration programs
in the Klamath, Trinity, Battle Creek, and Humboldt County watersheds.

Michael Ward is a fisheries ecologist who specializes in the applied research and management of
salmon and steelhesd. Mr. Ward brings to this project over 12 years of experience investigating
relationships between Pacific saimon populations and their habitat, as well as a broad perspective of
salmon population structure from populations ranging from California to Alaska. Mr. Ward was the
primary suthor of Kier Associates’ two recent planning documents for Battle Creek and iead technical
efforts to support that work.

Dr. Dennis Hedgecock has been conducting genetic research for 25 years at the Bodega Marine
Laboratory and has written over 80 rasearch papers on a wide range of genetic topics. He has been a
principal geneticist at BML since 1990, In recent years, Dr. Hedgecock has pioneered studies of the
genetic structure of chinook salmon populations in the Central Valley including studies of captive
breeding and broodstock selection in winter-run chinook, development of genetic markers in spring-run
chingok, and development of mixed stock analysis of salmon in the Sacramento-San Joaquin Delta.
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:  PROSPECTIVE CONTRAGTCRS

;  PROSPECTWE

STATE OF CAUFGRNIA .
NONDISCRIMINATION COMPLIANCE STATEMEN

STR. 13 (REV. 395 2]

COMPANY NAME
Kier Associates

The company pamed above (heteinafter referred to as "prospective contractor”) hereby certifies, unless
specifically exempted, compliance with Government Code Section 12990 (a-f) and California Code of
Regulations, Title 2, Division 4, Chapter 5 in matters relating to reporting requirements and the
development, implementation and maintenance of a Nondiscrimination Program. Prospective contractor
agrees not to unlawfully discriminate, harass or allow harassment against any employee or applicant for
empioyment because of sex, race, color, ancestry, religious creed, national origin, disability (including
HIV and ATDS), medical condition (cancer), age, marital status, denial of family and medical care leave
and denial of pregnancy disability leave.

CERTIFICATICN

1, the official named below, hereby swear that I am duly authorized to legally bind the prospective
contractor to the above described certification. I am fully aware that this certification, executed on the
date and in the county below, is made under penalty of perjury under the laws of the State of California.

CFFICIAL'S NAME
William Kier, Principzl, Kier Associates

DATE EXEcuTe0 CECUTED N THE GOURCTY OF
April 14, 1899 Marin

TURE 4
/EU/M,«A 7yl Jgfh
GOMTRACTORS TITLE i
Principal
| PROSPECTIVE CONTRACIDN'S LEGAL BUSINESS NAME

Kier Associates
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CHECK s & THIF CERTIACATION I8 ROR AT APPLICANT WHO /5 NOT AN INDIVIDUAL

Alternate L {Grantees Other Than [ndividuals)
A. The graniee certifies that it will 3¢ continue 10 provide 3 drug-lree waorkzlace by:
fal  Publishing a statement notifying employess that the unawiul manulacture, distriowian, dispensing, possessian,
or use of a eentrolled substance is prohibited in the grantea’s workplace snd specilying the actions that will be
taken_againet employees for viglaton of such prahdbition;
(b} Establishing an ongaing drug-fram 3wareness program 10 infarm employees about—
(1] Tre dangers of drug abuse in the workslacs;
(2) Tha gramtee’s policy of maimsining a drug-free workplace;

(31 Any available drug counseling, rehabilitagon, and employee assisnce programs; and
{4] The penalties that may be impesed vpon employees Tor drug abuse violations occurring in the workplsce;

fe)  Making it & requirement that ezch employes to be srgaged in the rerformance of the grznt be given 2 cepy of the
siziement required by paragraph {al;
{8l Newying the emgicyee in the stzizment required by paragraph (a) that, a5 @ condition of employment under the

grant, 1ha emplayes will —
(1) Abide by the terms cf the staiement; and . s .
2] Neity the employer in writng of s or Fer convicdon for 3 violaion of 2 criminzl dnup statute

occurting in the workslace ra lzier than five calerdsr days after such convictan;
(g} Netifying tha agescy in writing, within 12n calendzr days sftec racaiving ratice under subparagragh (d1(2) from
zn erpleyese ar stherwise receiving sonael netics of such conviction. Emgloyers of cenvicied employess must
previde netce, including positicn title, i evary grant eificer on wihase prant activity 1ha convicted employee was
‘srated a central point for the (eceipt ¢f such mctices. Netice shall

veerking, urless whe Federzl agency nzs ¢
ircluze 1he ideniificziicn rumbers(s] of szch aifesied grany

2 30 calendar days of receiving novce under subparzgraph [GHZ), with

17 Texing one of the fcllowing scticns,
respect 10 2y emp sleyee wha is so canvicied - . . . ar
Taking approgriste serscnmel zotion zpzinst such zn employes, up 10 and including term:mncn
" censistent with the requirements of the Rehzbilitation Act of 1“73 25 amended; or

2] Requiring such employes to participaie saustzcionily in 3 drug sbuse z2ssistaace or rehabilitation

progrem approved for such purpases by a Federzl, State, of local hezhh, 13w enforcament, or oiher

1

a2prOpriate zgency:

te]  Maiirg 2 good f2kh effor to continug 16 maintain & druglree werkolsea through imziamentaticn ot paragraphs

(2) 2l, {eh, {1, (e} and (i) . —
8. The grantes may insertin the spzce provided balgw wha size(s for the pedormance of work done in connection with the
specilic grant

Piare af D"""”‘"n"m‘e [Streer address, citv ~~-="  xzia, 2ip codel

207 Stcpmg <H, Ste B
5@1% CA  Gug a5

Checl yf if thara 2re workplzoes on file that 2re net ifentilied hars,

PART D: Certiffeation Recarding Drug-Frae Workalags Re-:urrémenrs

CHECK _IF THIS CERTIFICATION i§ FOR AN 2 PPLICANT WHD 15 AN INODIVIDUAL

Alternate Il {Grantees YWhe Ars Ingividuals}

f2)  The granies cenmifies 1hat, 25 2 conditien ¢f the granr, he ar she will not engage in the unlawf{ul fnanufacture.
gistribution, dispensing, passession, o ust of 2 conurclled substance in conductng any activiry with the grany

b)  If ecnvicied of a criminal drug offemse resulting lrom 3 violation pccurting during the ¢ondust of any Qrant activity.
he ar she will regort the conviction, in writing, within 10 caléndar days of the conviction, 16 the grant ofticer or
ciher designes, unless the Fecerai agency 2esignates a centzzl goint for the receipt of such notiCes. When notice

z& the identilication numberis] of =zch 2ffecied grant.

B340
s 15EE

[T larm 1o praees D176 D198,
Brasie, u Nuu-d nhlll!l

iz made 10 such a central poiar, it she!lincluz
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FROM

y50A F3A 91 327 1451 B4-15-37 QL: 14 10 14157226799 741 P.7/4

PART E: Ceeificallon Regarding Labhying

Certilicatian far Contracts, Grants, Louns, ond (ooperative Agreements

CHECK_ iF CERNIFICATION 1S TOR THE AWARD OF ANY OQF THE FALLOWING AND
THE AMCOUNT EXGEEDS $100,000; A FCOFRAL GRANT OR COUPCRATIVE AGHEEMENT:
SUBCONTRACT, OF SUDGRANT UNDER THE GRANT GR COOPERATIVE AGRICMEN].

CHECGK__IF CERTIFICA HION 15 KFOR THE AWARL QF A FEQERAL
LCAN SXCEEDING THE AMOQUNT OF 3150,000, O A SURGRANT OR
SUBCONTRACT EXUFEDING $100,000. Um’:FR THE LOAN.

{ho undersigried cerlifies. to the best of nis gr nar knowladge and belief, that:

{1} MNa Fegiural n;:plopria:ted funds have besn pad or will b paid, by or on tenalf of the undersignad, To any person for

2

—

(3}

ifluencing cr atempting 1a influence an ofticar or employr: of an agency, a Member of Cungress, and offcer of employee
of Congress, or an amployee of a Member of Congress in comectian with (he awarding of any Federal contract, the making
af any Federal grant, the making ot any Foderal loan. the entaring inlo of any cooperative agreement, 2nd the extansion,
gonbanaton. renewat, amendwient, or modificaton al any Federal contract, granl. loan, or cooporalive agreement.

H any funds other tan Federal aporapriated funds have been pau o will be paid 10 ary person for influsacing ur attempling
10 rfliyence an ofticer ar énployes of any agancy, a Member of Congress, an officer or employee of Cengress, or an
employee of a Memboer of Congress in connechian with 1his Fedorat ¢coatract, grent, loan, or cooparawve agreement, the

vacersigned shall complete and suhma Standard Forn-LLL, "Disclosure Form to Repart Lothying.” in accardancsn wilh its
INSIrCLRING

The undarsigned shall cequire that the language of tis cenitication be includad in the awand decuments for all subawards

at att kers {includiag subcontracts, subsrants, and conracts under grants, 10ans, and codperalve agraements) ang that all
subrecipients shall cenmify aacordingly.

Inis certdication in 2 mezteanal representation of fact upon wiveh reliance was placed when this rancackion was made or entered
nto. Submission of this rertificalion is & prerequisite for paking or cntering into Mis transaction imposed by Section 1352, wle

31, .S, Code  Any persan wiho fails to file the required cortfication thalt Be subject 1o a ¢ivil penally of ngi less than $10,.000
+nd not mory than 300,000 for egch such lailyre.

As the avtherized cerulying offigigl, | hereby cortify thal the sbeove specified certificanons are Irue

SIGNATURE OF ATHOIZED CCRTIFYING OFFICIAL WWW . rﬂ‘?/l.-—

TYDEQ NAME AND William M. Kier, Principal

P b i b s IEPTWETE— IE OF)

R i

paT: ADril 14, 1998
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APPLICATION FOR

OMB Approval b, 3342-0043

FEDERAL ASSISTANCE 2. DATE SUBMITTED Applicart (dantifisr '
4/15/99 N/A
1. TYPE OF SUBMISSION: 3. DATE RECEIVED BY STATE State Application |denfifier
Application Preapplication N/A N/L

Canstruction
[] Nan-Construgtion

Canstrustion
f{] Nan-Caastruction

4. DATE RECEIVED BY

FEDERAL AGENCY |Faderal Idenlifier

5. ARFUCANT INFORMATION

Legal Name:
Kier Associates

Qrganizationat Unit:
For-Profit Business

Address (give oity, counly, Slate, and zip code):
207 Second St., Ste. B
Sausalito, CA 94965

Name and telephone number of person to he contacted cn mattars involvin
1his application (grve area code, . . i
i & / Bill Kier

415/331-4509

6. EMPLOYER IDENTIFICATION NUMEBER /&0

lelel —lolilelalzlb b

7. TYPE OF APPLICANT: fenter aopmpniate iatlar in beosx)

8. TYPE OF APPLICATIGN:

E’J New

it Revision, anter appragnata 2ter(s) in box{as)

(] revision

0

C. Increase Duration

.[[] Continuation

A Increase Awar B. Dacreasa Award
D. Decreaasa Duralion  Cthar(specit

A State H. Indepandent School Dist,

B. County |. Statg Controlled institution ef Highar Leaming
C. Municipal J, Privata University

0. Township K. Indian Triba

E. Intarstate L. Individual

M. Rrofit Organization

M. Other (Speeify) D ivata MIniy jt y

F. Intermunicipal
@G. Special District

yen

5. NAME OF FEDERAL AGENCY:

10. CATALOG OF FEDERAL DOMESTIC ASSISTANCE NUMBER:

CLI-LT L

11. DESCRIPTIVE TITLE QF APPLICANT'S PROJECT:

Daveloping a Biologicaland genetic
Management Plan for Chinook Salmon

12. AREAS AFFECTED BY PROJECT (Cities, Counties, Siates, etc.);

in the Northern Sacramento Valley
and Butte Basin Ecosystem Mgt. Zones

-

asta countieg
13. PROPOSED PROJECT 14. CONGRESSIONAL DISTRICTS OF:
CA Digtrdéets 2 and 3
Start Date Ending Date  |a. Applicant b. Praject
10/29 9/01 Kier Asseciates/UC-Davis Salmon Genetics Plan
15. ESTIMATED FUNGING: 16. 1S APPLICATION SUBJECT TD REVIEW BY STATE EXECUTIVE
£482,289 ORDER 12372 PROCESS?

a. Federal [3 =

a. YES. THIS PREAPPLICATION/APPLICATION WAS MADE
b. Applicart 3 - AVAILABLE TO THE STATE EXECUTIVE ORDER 12372

PRGCESS FOR REVIEW ON:
¢ Stata 4 “
DATE

d. Local S s

b.Na. OO PROGAAM IS NOT COVERED 8Y E. Q. 12372
a, Other 3 * [1 OR PROGRAM HAS NOT BEEN SELECTED BY STATE

FOA REVIEW
t. Program Inceme 3 =
17.1S THE APPLICANT DELINGUENT OM ANY FEDERAL DEBT?
1lg. TOTAL 3 o
[C1ves it "ves,* attach an axplanation, Bl nNo

ATTACHED ASSURANCES IF THE ASEISTANGE 1S AWARDED.

18. TQ THE BEST OF MY KNOWLEDGE AND BELIEF, ALL DATA iN THIS ARPLICATION/PREAPPLICATION ARE TRUE AND CORRECT, THE
DOCUMENT HAS BEEN DULY AUTHORIZED BY THE GOVERNING BQDY OF THE APPLICAMYT AND THE APPLICANT WILL COMPLY WITH THE

a. Type Nama of Authonzed Representative b, Title c. Teigphone Number
Bill Kier Principal 415/331-4505
d. Sigratura of AW Represemative &, Data Signea
1ttt KizA - 4715799
Praviaus Edition Usgabie - Standard Form 424 {Rev. 7-97)
Authorizad for Local Reproduction Prescricad by OMB Circular A-102
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BUDGET IMFORMATION - Non-Construction Programs

L SECTION A ¢ BUDGET SUMMARY . &5 w0 et
Grant Pragram Catalog of Federal Estimated Unobligated Funds New or Revised Budget
Function Domestic Assistance
or Aciivity Number Fedarai Mon-Federal Fedaral Non-Faderal Total
(=) ) (s} (d) (e} n (@
1 3 § H § $
2.
3.
4.
-
’ Totais K ¥ ¥ ® ¥
IR A g ZSECTION B+ BUDGETCATEGORIES T T
; i GRANT PROGRAM, FUNCTION OR ACTIVITY Total
8. Object Class Categories
: 4 1 @) @ @ ®
a. Personnel $ § ] 3 5

k. Fringe Benefits

c. TFravel

d. Equipment

e. Supplies

i f. Contractual

g. Coenstruction

h. Other

i. Total Direcl Charges {sum of 6a-6h)

j- Indirect Charges

. TOTALS (sum of 6i and 6j)

T. ngram Income
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_SECTION'G s NON-FEDERAL RESOURCES

g

(e) TOTALS

TOTAL {sumof lines 8 - 11)

(a) Grant Program {b) Applicant {c) Stale {d} Other Sources
8. ¥ $ 3 3
9.
10. -
1.
i2. 3

ORCASTED S

Total dor 18t Year st Quarter . 2nd Quarter 3rd Quarter 4ih Ouakrier

13. Federal 3 $ ] $
14 NonFederal
15. TOTAL (sumoflines 13 and 14} _
A ' %4 SECTION € - BUDGET ESTIMA AL FUNDS NEEDRD FORBALANCE DF THE PROJEG Lot b ot

(8) Granl Program 1) First Fﬂ%i‘faf.ﬂ BN PER:?;%%’E“@ {5) Fourth
16. 5 ¥ 5 5
LIS
18. '
19,

. TOTAL (sum of lines 15-19)

. Direct Charges:

23, Remarks;
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10.

1.

wiil comply, as appicabie, with the pravisions of the Davis-
Bacon Act (40 U.5.C. §§276a to 276a-7), tha Copelang Act
{40 U.S.C. §276c and 1B U.5.C. §874), and the Conlract
Work Hours and Safety Standards Act (40 U.5.C. §§327-
333}, regarding labor standards for federally-assisted
constnuction subagreements.

Will comply, if applicable, with fload insurance purchase
requirements of Section 102(a) of the Flood Disaster
Prolection Act of 1973 (P.L. 893-234) which reqguires
recipients in a special iood hazarc area to participate in the
program and 1o purchase flood insurance if the letal cost of
insurable construtticn and acquisition is $10,000 or more.

Will comply with environmental standards which may be
prescribed pursuant to the fallowing: (a) institution of
environmental guality control measures under the National
Environmental Policy Act of 1969 (P.L. 51-19¢) and
Execulive Crder (EO) 11514, (b) notilication of violating
facilities pursuant to EQ 11738, (c) protection of wetlands
pursuant ta EQ 11980: {d} evaluation of flood hazards in
floodplains in accordance with EOQ 11988, (e) assurance of
project consistency with the approved State management
program developed under the Coastal Zone Management
Act of 1972 (16 L.5.C. §§1451 et seq); {fy canformity of
Federal actions to State {Clean Air} Implementation Plans
under Seclion 176(¢) of the Clean Air Act of 1955, as
amended {42 U.5.C. §§7401 et seq.): {g) proteclion of
underground sources of drinking water under the Safe
Drinking Watar Act of 1974, as amended (P.L. 93-523);
and, {t) protection of endangered Sspecies under the
Endangered Species Act of 1973, as amended (P.L. 93
205).

12,

13,

14,

15.

16,

17,

Will comply with the Wild and Scenic Rivers Art of
1968 (16 U.S.C. §§1271 el seq.) related to protecting
componenls or patential compenents of the national
wild and scenic rivers system,

Will assisi the awarding agency in assuring compliance
with Section 106 of the National Historic Prasarvation
Act of 1966, as amended (16 U.5.C. §470), EO 11593
{identification and pretection of historic properties), and
the Archaeological and Histaric Preservation Act of
1974 (16 U.5.C. §5469a-1 et seq ).

Will comply with P.L. 93-348 regarding the protection of
hurman subjects involved in research, development, and
related activities supported by this award of assistance.

Will comply with the Laboratory Animal Welfare Act of
1966 (P.L. 83-544, as-amended, 7 U.S.C. §§2131 et
seq).) pertaining to the care, handling, and treatment of
warm blooded animals held for research, teaching, or
other activities supparted by this award of assistance.

Will comply with the Lead-Based Paint Poisoning
Frevention Act (42 U.S.C. §§48071 et seq.) which
prohibits the use of lead-based paint in construction or
rehabilitation of residance structures.

Will cause lo be performed the required financial and
compliance audits in accordance with the Single Audit
Act Amendments of 1996 and OMB Circular Mo, A-133,
“Audits of States, Logal Governments, and Non-Profit
Organizations.”

Will camply with all applicable requirements of ail other
Federal laws, executive orders, raguiations, and palicies
governing this program.

SIGNATURE OF AUTHORIZED CERTIFYING OFFICIAL

Mo 1 K

TITLE

Frincopal

APFLICANT ORGANIZATION

Kun Assozivtes

DATE SUBMITTED

4fis{64
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